INTRODUCTION
THE non-random assortment of non-homologous chromosomes has been demonstrated in the "normal" diploid house mouse. Michie (1953 Michie ( , 1955 and Wallace (1953) have offered the hypothesis of affinity to account for the loose genetic association of unlinked genetic markers in this organism. The hypothesis states that at the first meiotic division in hybrids there is a tendency for non-homologous centromeres of the same ancestral origin to segregate to the same pole of the cell. The hypothesis is expanded by Michie (1955) into the possibilities of polar affinity, the centromeres being acted upon independently by some polar force, and mutual affinity, an attraction for each other of centromeres of like origin. The point to be made here is that the centromere is either the controlling force or the structure acted upon. In either case, centromere markers on independent chromosomes would give i2 the appearance of being linked. Not only can they appear linked, but affinity makes it possible to obtain recombination values in excess of 50 per cent. (Wallace, 1958) . Lindegren and Shult (1956) have obtained similar results in Saccharomyces and have postulated the theory of ortho-orientation to explain the nonrandom distribution of double recombinants (Shult and Lindegren, 1957) . Wallace (l960a, b) has attempted an affinity interpretation of results obtained in cotton and tomato. Whalen (1965) and Whalen and Johnson (1965) were not able to distinguish whether quasi-linkage demonstrated in tomato was due to non-random assortment or to selective elimination. The present study is undertaken as an attempt to demonstrate the presence of affinity in maize.
MATERIALS AND METHODS
The inbred multiple marker stock (one marker per chromosome and listed in order for chromosomes 1 to 10) bm2 (brown midrib), lg1 (liguleless), a1 (lack of anthocyanin), su1 (sugary endosperm), pr (red aleurone) ,y (white endosperm), gl1 (glossy seedling leaves), jj (white striped plant), wx (waxy endosperm), and g1 (golden plant) obtained from the Maize Genetics Cooperation was crossed to three different inbred lines. These inbred lines consisted of W23, developed at Wisconsin; A 188, developed at Minnesota; and a non-sugary version of P39A, a sweet corn developed at Purdue. This latter inbred was produced by C. R. Burnham by outcrossing P39A to a non-Sugary stock, then selecting for non-Sugary during a series of backcrosses to the P39A sugary inbred; followed by selfing and selection of the non-sugary homozygote. The F1 plants were back-crossed as females to the multiple marker and the progeny scored for segregation of su, y, gi, and wx. These are centromere markers on chromosomes 4, 6, 7, and 9 respectively and are located approximately 9 units, 5 units, 9 units, and 4 units from their respective centromeres (Anderson and Randolph, 1945; Hayes, Immer and Smith, 1955) . A population size sufficient to detect a difference between 45 per cent. recombination and random assortment of centromeres at the 005 level of significance was determined by the standard error method (Mather, 1939) . Since the markers are not completely linked to their centromeres, crossingover between the markers and their centromeres makes it necessary to test for a marker recombination value higher than 45 per cent. Thus, when comparing parental versus non-parental combinations of the two markers most distant from their centromeres, i.e., su and gi, a population large enough to detect a difference between 46.6 per cent. recombination and random assortment is needed. When comparing parental versus non-parental combinations of the two markers closest to their centromeres, i.e.,y and wx, a population size is needed that will detect a difference between 459 per cent. recombination and random assortment. The other combinations of markers fall between these two values. The population sizes needed to detect affinity between these chromosomes in these crosses range from 2278 to 3316. All of the populations in this series of crosses are 3393, or larger in size.
RESULTS
No affinity was detected in the present study. In the absence of affinity the back-cross progeny would be expected to segregate for the genetic markers in a 1 1 ratio. This is the result obtained when the markers are taken two at a time and classified for parental and non-parental combinations.
The totals for the crosses involving W23, A188, and P39A are given in The sugary character has the effect of reducing germination and thus there are more non-sugary progeny. However, the effect of sugary is the same on both the parental and the non-parental combinations and therefore a I : I ratio should still be expected. Inbred A188 is homozygous for y and therefore segregation results with this cross were obtained for only 3 of the 4 markers.
In every combination of markers in all 3 crosses the segregation of parental and non-parental combinations is not significantly different from the expected 1 : 1 ratio. In fact, in no case does the ratio of parental to nonparental even approach that which might be expected with affinity but rather is consistently close to 50 per cent, of each type. Therefore, it is concluded that affinity is not present in the stocks used or under the conditions of this study. It seems probable that affinity also would not be detected in the other chromosomes in these crosses.
Dxscussio
All cases of affinity thus far reported have had a 5 to 10 per cent, deviation from 50 per cent. recombination (Michie, 1955; Wallace, 1959, 196Db) .
Even though this deviation is small, the populations in the present study were sufficiently large to detect a deviation of this magnitude. Since the markers used are known to be sufficiently near their centromeres either (1) the centromeres of the lines used are the same, or (2) there is no affinity in corn. Wallace (1961) points out that heterocentricity may be expected in the F1 of outcrosses but that it is not always present. It is present only when the stocks used in the outcross differ in their centrotype. The four lines used in the present study are of different origin and one might expect that at least one of them would differ in centrotype.
The failure to demonstrate affinity in the present study does not mean that it does not exist in corn. It is possible that in this study the multiple marker stock may be a highly heterogeneous mixture of centrotypes, due to the number of stocks and crosses that had to be made to establish it. There is no evidence of heterogeneity, but the differences would be small and difficult to detect. Further investigation might include other inbred lines with centro.. mere markers on different chromosomes. A more effective approach might be to make crosses between more diverse stocks such as inbred lines and Mexican maize or even interspecific crosses between corn and teosinte.
5. SUMMARY
1. An inbred multiple marker stock was crossed to the three different inbred lines W23, Al 88, and P39A and the F1's back-crossed as females to the multiple marker stock.
2. The back-cross progeny were observed for any non-random assortment of chromosomes by following the segregation of four independent centromere markers taken two at a time, i.e., su, y, gi, and wx.
3. The ratio of parental to non-parental combinations of markers is not significantly different from a 1 1 ratio in any of the trials.
4. This random assortment of the markers indicates there is a lack of affinity in the crosses with these inbred lines of corn. This also indicates that in these crosses the particular centromeres involved in this study have no role in non-random assortment.
5. Possible reasons for not detecting affinity in corn are discussed in addition to suggestions for further investigation.
VARIATION between different isolates of C. herpotrichoides has been reported by various workers with respect to morphology (Sprague and Fellows, 1934; Cunningham, 1965; Lange-de la Camp, 1966) , growth in liquid cultures (Macer, 1961) , and spore prdouction (Glynne, 1953) . We have found comparable differences between wild isolates investigated in this laboratory. The sources of variation are not fully elucidated. The following work establishes that hyphal and nuclear fusion contribute to the origin of new variation. Two isolates (described in table 1) were co-inoculated on petri dishes containing potato dextrose agar and incubated at 23° C. until their" hyphal fronts" met. Hyphal tips were taken, from the black and white isolates to check their stability, and from the central portion where the two isolates met. These were then grown on water agar for two days in order to facilitate the spread of individual mycelia as on potato dextrose agar the hyphal tips were compacted together and it was virtually impossible to obtain single hyphal tips. These hyphal tips were then transferred by use of a finely drawn glass rod on to petri dishes containing potato dextrose agar. Tips taken from the black and white portions gave rise to black and white colonies. Of the tips taken from the central portion six produced colonies intermediate in colour between black and white. One of these grey isolates (T/B4) was investigated in detail.
It appeared probable that the grey colony was a heterokaryon. Unfortunately, when subjected to conditions suitable for sporulation (Jones and
